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(57) Abstract: An improved procedure and apparatus for introducing liquids within a thermoplastic or thennoset production system 
are provided. Such an inventive apparatus comprises a storage tank for the desired liquid, a device which connects to a flow channel 
(such as a manifold or pipe) through which the taiget thermoplastic or thermoset composition is flowing, and a transfer line con- 
necting the storage tank with the connecting device. The connecting device itself easily attaches and detaches to the Dow channel 
through a spring-loaded or sliding-lock mechanism. Such a novel apparatus permits an ease in changeover bom one liquid to another 
without the need for time-consuming cleaning and without complicated shut-off, removal, and replacement steps. Fuithermore, such 
an apparatus allows for quick start-up, a drastic reduction in time required for changeover, and, with the connecting device being 
attached directly to the flow channel, a reduction in potential clogging through the unwanted misdirection of thermoplastic or ther- 
moset composition into the connecting device and/or transfer line itself. As noted above, the particular procedure for producing such 
thermoplastic or thermoset compositions through utilization of such an apparatus is encompassed within this invention as well. 
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QUICK CHANGE UQUID METERING DEVICE 

Cross Reference to Related Applications 
This application is based upon provisional application 60AZ42,6S1 filed on October 
23,2000. 

Field of the Invention 
This invention relates to an improved procedure and apparatus for introducing liquids 
within a thermoplastic or thermoset production system. Such an inventive apparatus 
comprises a storage tank for the desired liquid, a device which connects to a flow channel 
(such as a manifold or pipe) through which the target thermoplastic or thermoset composition 
is flowing, and a transfer line connecting the storage tank with the connecting device. The 
connecting device itself easily attaches and detaches to the flow channel through a spring- 
loaded or sliding-lock mechanism. Such a novel ^paiatus permits an ease in changeover 
from one liquid to another without the need for time-consuming cleaning and without 
compUcated sfaut-of^ removal, and replacement steps. Furthermore, such an apparatus allows 
for quick start-up, a drastic reduction in time required for changeover, and, with tihe 
connecting device being attached directly to the flow channel, a reduction in potential 
clogging tibrough the unwanted misdirection of thennoplastic or thermoset composition into 
the connecting device and/or transfer line itself. As noted above, the particular procedure for 
producing such thermoplastic or thermoset compositions through utilization of such an 
^paratus is encompassed within this invention as well. 

Background of the Prior Art 

Thermoplastic and thermoset products are utilized to provide different articles and for 
myriad purposes. For instance, polyester thermoplastic articles include soft drink bottles, 
mediciae vials, and the like; polyolefin thennoplastic articles include food containers, films, 
and the like; polyurethane thermosets include, without limitation, slabstock foams, carpet 
underlays, surface coatings, and the like. In order to produce such articles, it is necessary to 
heat-melt the base thennoplastic to a Uquid or otherwise process a thermoset into which any 
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number of additives may be present, or» more particularly, incorporated therein. Such 
additives could include antioxidants, nucleating agents, plastidzers, acid scavengers, 
brighteners, and, most preferably, coloring agents. Witii the desire for certain aesthetic 
qualities within the marketplace for such products, the addition of colorants within such 
thermoplastics or thermosets has become commonplace. As noted above, the introduction of 
such coloring agents within target thermoplastics is generally performed through a pipe (or 
similar channel) attached simultaneously to both a coloring agent storage tank and the flow 
channel (pipe, etc.) within which the plastic pellets are transported. Unfortunately, such a 
configuration has proven difficult in the past, particularly since such apparati are attached 
through extensive connecting devices (clamps, screws, seals, etc.) to the target plastic flow 
channel. Furfhennore, the feed liaes from the coloring agent storage tanks have not been 
connected adjacent to the flow channel itself, in general, such a coimection from the storage 
tank is present on a separate shunt pipe located on the flow channel itself Thus, the shunt 
't)ipe is the component through which the coloring agent must penultimately travel through 
prior to introduction within the target plastic within the flow channel. In such a 
configuration, the shunt pipe is susceptible to clogging, requires cleaning after use 
(particularly prior to utilization of a different coloring agent through the same shunt pipe), all 
of which adds inordinate amounts of time to the already time-consimiing procedure. As a 
result, there is a need to provide a liquid metering device for such procedures which foregoes 
such cleaning requirements, reduces the chances for clogging of coloring agent and/or molten 
plastic within the feed tine itself, and tiius, which provides a more efficient manner for 
changing coloring agents (and other Uquid additives) during plastic production. To date,' 
there have been no such specific developments to such a degree within the pertinent 
tiiermoplastic or thennoset production mdustcy. 

Such an introduction of such coloring agents within such target plastics has, as alluded 
to above, through rather cumbersome procedures. For instance, such methods of introduction 
have been met in the past through the utilization and introduction of colorants through one or 
more pipes or injectors, arranged consecutively and serially (if a pluraUty is present), through 
connections (feed lines, etc.) feeding to a manifold, and ultimately onto and/or mixed with 
pellets or into molten plastic formulations. The pipes or valve assembhes have been disposed 
in the past by merely creating a hole in the manifold to which the pipe or valve assembly is 
attached. The colorant would then be fed (by pressure or gravity, for instance) through the 
pipe or valve assembly and emptied mto the pellet or molten plastic stream travelling through 
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the manifold. These colored mixtures are then generally fed to a further mixing vessel or, in 
the instance where pellets are colored, to a melting vessel (such a heated screw, and the like) 
and fed to the desired molder, extruder, etc. Such a istandard metibiod has proven inefBcient 
and problematic in the past since the utilization of a feeder pipe into the flow channel 
manifold requires a number of extra, time-consmning procedures upon changeover from one 
coloring agent to another. For example, the feeder pipe must be cleaned of excess coloring 
agent; the target plastic (be it in pellet or molten form) may enter such a feeder pipe instead of 
the flow channel manifold (thereby creating potential clogging, flow, and/or waste problems; 
and instantaneous shut-off and, more importantly, start-up are nearly impossible to 
accomplish. Furthermore, the connection between the coloring agent storage tank and the 
coloring agent feed liue (directly attached to the plastic flow channel manifold) is generally 
made by a rigid or flexible tube which is attached to the feed luie, at least, through a 
cumbersome, rather reUable, device (such as a clanap) wherein the tube is generally larger in 
'diameter than the feed pipeline. Thus, even flow problems and leak possibilities are 
increased, and in fact, prevalent, with such a standard traditional configuration. Therefore, it 
is evident that improvements are highly desired within the industry to permit more efficient 
and effective introduction of liquid additives within thermoplastic or fiiermoset formulations 
and articles. 

In the past, custom blends of coloring agents, such as polymeric colorants, were 
prepared prior to use by mixing two or more ^^rimary*' colors prior to incorporation within 
the target plastic. The components would be mixed together using some type of agitator such 
as a mixer or a drum tumbler. Once the blend was of an q>propriate shade it was transferred 
to a storage tank for further introduction within the foam substrate. Upon conq>letion of 
coloring with a specific batch of polymeric colorant, the previously run color would have to 
be emptied fix>m the storage tank; the tank would need to be cleaned; and then tilie next color 
to be run in the same tank would have to be charged in the tank. Cleaning of the tanks, feed 
lines (aJc.a. pipelines), etc., was &cihtated due to the water-solubility of the polymeric 
colorants (particularly as compared to pigments); however, the procedures followed were still 
considered labor intensive and not cost efficient The general practice was then modified to 
maintain a dedicated tank for each separate color (shade) that was to run. This led to a 
number of inefficiencies and limitations that were not desirable if a foam or thermoplastic 
manufacturer was to adequately meet demands in the market place. 
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Polymeric colorants, such as disclosed in U.S. Patent 4,284»729 to Cross et al., herein 
entirely incorporated by reference, were designed to be totally noiscible with one another as 
well as within most plastic components (sudi as polyols, one of the two main ingredients 
used to produce polyurefhane materials, isocyanates being the other, for example). Pigment 
dispersions, on the other hand, are particulates dispersed in some type of hquid carrier. They 
require a high degree of agitation before ttiey satisfactorily blend together to provide a 
uniform color. Furthermore, they are generally not water-soluble and thus either difScult to 
clean fiom certain sur&ces or, alternatively, require the utilization of undesirable organic 
solvents (methylene chloride, and the like, for example) for removal. Additionally, colorants 
such as acid dyes, solvent dyes, and the like, are also utilizaed for tiie coloring of 
themioplastics and thermosets which also tend to pose the same general cleaning problems 
and miscibiUty difficulties as pigments. However, the inventive metering device may be 
utilized in conjunction with any of these types of coloring agents for introduction within the 
^target plastic formulations. 

Also, the liquids to be introduced within such plastics are not limited to coloring 
agents (although such compoimds are preferred). As a result, any liquid additives added 
within plastics may be utilized with such an inventive system. Included, without linodtation, 
within the list of additives are clarifying and/or nucleating agents (as in U.S. Patents 
6,102,999 and 6,127,470 to Cobb, m et al., both herein entirely incorporated by reference), 
plasticizers, optical brighteners, antioxidants, add scavengers, and the like. 

Objects and Description of the Invention 

It is thus an object of the invention to provide a new, easy to use, configuration of a 
liquid metering device for the introduction of liquid additives onto a plastic pellets. As well, 
such an object includes the introduction of liquid additives into molten plastics with the same 
easy-to-use device. A further object of the invention is to provide a liquid metering device 
which drastically reduces the possibiUty of clogging within a feed pipeline fiom the liquid 
storage tank to the target plastic manifold flow channel. Another object of this invention is to 
provide an easy-to-remove and/or attach feed line for introduction of liquid additives to target 
plastic formulations vdthin a manifold flow channel. 

Procedures for the coloration of plastics is set forth in U. S. Patents 4,640,690, to 
Baumgartner et al., and 4,507,407, to Kluger et al., both entirely incorporated herein by 
reference, in which liquid polymeric colorants are added to the resin before or during 
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compounding and polymeric addition reaction. These patents also provide the same 
definition and scope of the terms "thermoplastics" and "tibermosets" as for the inventive 
coloring applications. The term ''plastic" is herein intended to encompass both thermoplastic 
and thermoset compositions and articles. 

Brief Description of the Drawings 

The accompanying drawings, which are incorporated in and constitute apart of this 
specification, illustrate several potentially preferred embodiments of the invention and 
together with the description serve to explain the principles of the invention wherein: 

FIG. 1 is a diagram of one particularly preferred configuration and procedure (for 
feeding into a plastic pellet stream) utili2dng an inventive liquid metering device. 

FIG. 2 is schematic cross-section (side view) of the attachment point between the 
manifold flow channel and the injection port of the feed pipeline in unnattached relation of 
•one preferred configuration for the inventive liquid metering device. 

FIG. 3 is a schematic cross section (aerial view) of the injec^tion port of the feed 

r 

pipeline in BIG. 2 along line 3. 

FIG. 4 is a schematic cross section (side view) of the attachment point between the 
manifold flow channel and the injection port of the feed pipeline in attached relation of one 
preferred configuration for the inventive liquid metering device. 

BIG. 5 is a diagram of one particularly preferred configuration and procedure [for 
feeding into a molten plastic or polyol (for polyurethane production) stream] utilizing an 
inventive liquid metaing device. 

FIG. 6 is schematic cross-section (side view) of the attachment point between the 
manifold flow channel and the injection port of the feed pipeline in unnattached relation of 
one preferred configuration for the inventive liquid metering device. 

FIG. 7 is a schematic cross section (firont view) of the attachment point between the 
manifold flow channel and the injection port of the feed pipeline in attached relation of one 
preferred configuration for the inventive hquid metering device. 

Detailed Description of the Drawings Including Preferred Embodiments 
As depicted in FIG. 1, a plastic pellet coloring system 10 is provided including a 
liquid storage tank 12 (in the preferred, though not required embodiment, the storage tank 12 
contains liquid coloring agent), a liquid additive feed pipeline 18, a plastic pellet hopper 22, a 
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plastic pellet feed pipeline 24, a pellet/additive mixing vessel 26, and a flow channel manifold 
28. Thus, the liquid additive is transported through a drawing pipe 14 (by means of a 
drawing pump 16, which also functions as a metering pump), into the feed pipeline 18 which 
is permanently attached to an injection port 20. The injection port 20 is temporarily attached 
to the mixing vessel 26 by a locking means (preferably a slide or spring lock mechanism, 37 
in FIG. 4) and transports the liquid additive in a controlled stream into the pellet stream 
which moves fit>m the hopper 22 through the pellet feed pipeline 24 into the mixing vessel 
26. The hopper may include a mixing means (not illustrated) to prevent clogging of the 
mouth of the pellet feed pipeline 24. After co-introduction within the mixing vessel 26, the 
mixture of liquid additive and plastic pellets is then transported to a flow channel manifold 28 
in which the entire mixture may be exposed to sufficient heat to melt plastic pellets for further 
processing and better mixture with the Uquid additive. The individual components of the 
coloring system 10 may be of any resilient material, such as metal or plastic. Preferably, the 
inaterial is metal, such as steel, titanium, aluminum, and the like (more preferably aluminimi) 
for components, although the feed pipelines 18, 24 are preferably of more flexible material, 
such as polyvinyl chloride, polyethylene terephthalate, and the like, tubing. 

FIG. 2 depicts the mixing vessel 26 with the injection port 20 unattached. The 
injection port 20 comprises the feed pipeline 30, an injection feed line 34, a solid 
compartment ^closing the top portion of the injection feed line 32, a sohd conq)artment 
enclosing the bottom portion of the injection feed line 31, an exit feed 35 (which introduces 
coloring agent away fix^m the walls of the mixing manifold 26 to permit more thorough 
mixing of the two different components), and a locking indentation 36. The top soUd 
enclosure 32 is integrally or temporarily attached to the bottom solid enclosure 31 and is 
'^male" configured in a sh^e in receiving relation to the mixing vessel 26. Upon locking into 
the locking identation by a spring loaded pin (37, 38 of FIG. 4) the entire enclosure 31, 32 
will not move out of the mixing vessel 26. Furthermore, the top solid enclosure 32 is larger 
in width and height than the bottom solid enclosure 31, all in relation to the width and height 
of the internal structure of the mixing vessel 26, such that the entire injection port 20 will not 
be able to be inserted past a certain distance into the mixing vessel 26. This is more 
specifically depicted in FIG, 4 wherein a locking pin 37, 38 has been inserted into the locking 
identation 36 after insertion of the injection port 20 into the mixing vessel 26. In such an 
arrangement, then, the liquid additive is transported into the injection port through the feed 
pipeline 30, into the injection feed line 34 and out tiirough the exit tube 35 into the mixing 
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vessel 26. The liquid additive tben mixes with the plastic pellets moved fiom the pellet feed 
line 24 into the mixing vessel 26. FIG. 3 simply shows an aerial view along line 3 of the 
injection port itself 

As depicted in FIG. 5, a molten plastic or polyol coloring system 110 is provided 
including a liquid storage tank 112 (in the preferred, though not required embodiment, the 
storage tank 112 contains liquid coloring agent), a liquid additive feed pipeline 118, a molten 
plastic or polyol storage tank 126, and a molten plastic or polyol feed pipeline/channel flow 
mixing vessel manifold 124, Thus, the liquid additive is transported through a drawing pipe 
114 (by means of a drawing pump 116, which also functions as a metering pump), into the 
feed pipeline 118 which is permanently attached to an injection port 120. The injection port 
120 is temporarily attached to the mixing manifold 124 by a locking means (preferably a slide 
or spring lock mechanism, 122) and transports the liquid additive in a controlled stream into 
die molten plastic or polyol stream which moves from the plastic storage tank 126 through 
the molten plastic or polyol feed pipeline 124, via a pumping and metering device 128. The 
molten plastic or polyol feed pipeline 124 is attached (as noted above) temporarily to the 
injection port 120 to facilitate introduction of the liquid additive into the continuous stream of 
molten plastic and then fiuiiher transported for further processing and better noJxture with the 
liquid additive. The individual components of tiie coloring system 110 may be of any 
resilient noaterial, such as metal or plastic. Preferably, the material is metal, such as steel, 
titanium, aluminum, and the like (more preferably aluminum) for conq}onents, although the 
liquid additive feed pipeline 118 is preferably of more flexible material, such as polyvinyl 
chloride, polyethylene terephthalate, and the like, tubing. 

FIG. 6 depicts the mixing manifold 124 with tiie injection port 120 unattached. The 
injection port 120 comprises the feed pipeline 130, an injection feed line (128 of FIG. 7), a 
solid compartment enclosing the top portion of the injection feed line 121, a solid 
compartment enclosing the bottom portion of the injection feed line 132, an exit feed (137 of 
FIG. 7), and a locking mechanism 122. To permit effective sealing, and thus more effective 
transport with minimal leakage, seals 134, 134a are also provided on the outside surface of 
the solid enclosure 121. The top solid enclosure 121 is integrally or temporarily attached to 
the bottom solid enclosure 132 wherein the entire enclosure is "male" configured in a sh^e 
in receiving relation to the mixing manifold housing 127. The top solid enclosure 121 is 
larger in diameter than the bottom solid enclosure 132 in ordar to permit introduction within 
the mixing manifold housing 127 in a complementarily sh^ed opening 133 such that the 
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injection port 120 can not be ins^ed past a certain distance. Upon locking into the locking 
indentation by a spring loaded pin (122, 122a of FIG. 7) the enclosure 121 will not move out 
of the mixing vessel 124. Tliis is more specifically depicted in BIG. 7 wherein locking pins 
122, 122a have been activated to lock the injection port 120 into place within the mixing 
manifold housing 127. In such an arrangement, then, the liquid additive is transported into 
the injection port through the feed pipeline 130, into the injection feed line 138 and out 
tibrough the exit feed 134 (which directs coloring agent away firom the walls of the mixing 
manifold 124 to permit more ttirough mixing of the two different components) iato the 
mixing manifold 124. The liquid additive then mixes with the molten plastic or polyol. 

If desired, then, to utilize a non-coloring or plastic production Systran, such a 
configuration (as in 10 in FIG. 1 or 110 in FIG. 5) the injection port (20 in FIG. 1 or FIG. 
120 in FIG. 5) may be removed and replaced by a similarly sh^ed article (not illustrated) 
with the same locking mechanisms present but without any feed lines attached. The resultant 
system thus would not feed any Uquid additive into the plastic compositions, nor would any 
plastic be able to transport out through the unused, but fiUed, mixing manifold (26 of FIG. 4) 
or mixing manifold housing (127 of FIG. 7). 

There are, of course, many alternative embodiments and modifications of the present 
invention which are inteaded to be included within the spirit and scope of this invention. 
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CLAIMS 

What we claim is: 

1 . A liquid transport and mixing ^paiatus comprising a manifold optionally conqprising 
a miving vessel, at least one detachable liquid transport insert, and locking means to attach 
temporarily but securely said at least one detachable liquid transport insert either directly to 
said manifold or to said manifold through said optional mixing vessel; wherein said manifold 
or said mivmg vessel comprises an opening therein to receive said detachable Uquid 
transport; wherein said detachable liquid transport insert comprises integrally and internally a 
hollow portion through which a liquid may be transported through said insert into said 
manifold when said insert is attached to said manifold or said mixing vessel; wherein said 
hollow portion has a first opening and a second opening, wherein at least one of said first and 
second openings is located at the surface of said insert; wherein said insert and said manifold 
opening are configured in such a manner as to permit receipt of said insert within said 
manifold opening or said mixing vessel opening upon insertion of said insert within said 
manifold opening or said mixing vessel opening and, upon activation of said locking means, 
to prevent escape of an appreciable amount of hquid outside of either of said manifold, said 
optional mixing vessel, or said insert. 

2. The £^aratus of Claim 1 wherein said manifold is present and no mixing vessel is 
present. 

3. The apparatus of Claim 2 wherein said detachable Uquid transport insert flirther 
comprises means for preventing the entry of the entirety of said insert within said manifold 
upon attachment of said insert to said manifold. 

4. The apparatus of Claim 2 wherein said insert extends within said manifold such 
that any Uquid transported firom said insert into said manifold is directed away from the 
internal walls of said manifold. 

5 . The apparatus of Claim 2 wherein a Uquid transport tube is attached to said 
detachable Uquid transport insert at one of said first and second openings such that the other 
opening not attached to said transport tube is oriented ta dispense Uquid within said manifold 
upon attachment of said insert to said manifold. 
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6. The q>paratus of Claim 2 wherem multiple detachable Hquid transport mserts are 
present, wherein at least one of said inserts may be attached to said manifold at any one time. 

7. The apparatus of Claim 2 wherein said sqpparatus further includes a detachable 
plug insert wherein when said detachable liquid transport insert is detached from said 
manifold and when said detachable plug insert is attached and locked to said manifold 
opening, said detachable plug insert prevents issue any Kquid material therefrom. 

8. The apparatus of Claim 1 wherein said optional mixiug vessel is present within 
said manifold. 

9. The apparatus of Claim 8 whereia said detachable Uquid transport insert further 
comprises means for preventing the entry of the entirety of said insert within said mixing 
vessel iqpon attachment of said insert to said mixing vessel. 

10. The apparatus of Claim 8 wherein said insert extends within said mixing vessel such 
that any Uquid transported from said insert into said mixing vessel is directed away from the 
internal walls of said mixing vessel. 

11. The apparatus of Claim 8 wherein a liquid transport tube is attached to said 
detachable liquid transport insert at one of said first and second openings such that the other 
opening not attached to said transport tube is oriented to dispense liquid within said mixing 
vessel iipon attachment of said insert to said mixing vessel. 

12. The q)paratus of Claim 8 wherein multiple detachable liquid transport inserts are 
present, wherein at least one of said inserts may be attached to said mixing vessel at any one 
time. 

13. The apparatus of Claim 8 wherein said apparatus fiuther iacludes a detachable plug 
insert wherein when said detachable Uquid transport insert is detached from said mixing 
vessel and when said detachable plug insert is attached and locked to said mixing v^sel 
opening, said detachable plug insert prevents issue any Uquid material therefrom. 
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14. A method of coloring a ttiennoplastic or thennoset utilizmg the apparatus of 
Claim 1 comprising the steps of a) providing a molten resin within said manifold; h) 
providing a liquid coloring agent within the detachable liquid transport insert; c) attaching 
said detachable liquid transport to said manifold via said manifold opening; and d) 
transporting a liquid coloring agent into said manifold 

15. The method of Claim 14 wherein said coloring agent comprises at least one 
polymeric colorant. 
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